Dynamic accumulation and redistribution of methylmercury in the lens of developing zebrafish embryos and larvae.
Neurotoxic methylmercury compounds are widespread in the environment and human exposure worries many communities worldwide. Despite numerous studies addressing methylmercury toxicity, the detailed mechanisms underlying its transport and accumulation, especially during early developmental stages, remain unclear. Zebrafish larvae are increasingly used as a model system for studies of vertebrate development and toxicology. Previously, we have identified the lens epithelium as the primary site for cellular mercury accumulation in developing zebrafish larvae (Korbas et al. in Proc Natl Acad Sci USA 105:12108-12112, 2008). Here we present a study on the dynamics of methylmercury accumulation and redistribution in the lens following embryonic and larval exposure to methylmercury L-cysteineate using synchrotron X-ray fluorescence imaging. We observed highly specific accumulation of mercury in the lens that continues well after removal of fish from treatment solutions, thus significantly increasing the post-exposure loading of mercury in the lens. The results indicate that mercury is redistributed from the original target tissue to the eye lens, identifying the developing lens as a major sink for methylmercury in early embryonic and larval stages.